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The Anti-tumor Effect of Soonkiwhajungtang with Doxorubicin in Colon-26

Min Kyu Shin, Bong-Suk Kim, Jung-Han Oh, Hee-Yong Lim,
Dong Woo Kim, Bin-Hye Choi, Joon-Seok Byun

Department of Internal Medicine, College of Oriental Medicing, Daegu Haany University, Daegu, Korea

In order to evaluate the anti-tumor and synergic effect of Soonkiwhajungtang with doxorubicin, the inhibitory
concentration(IC), IC50 and IC90 of single use of doxorubicin and Soonkiwhajungtang with their concomitant treatment
against Colon-26(Murine Rectum Carcinoma) was observed using MTT(Microculture Tetrazoliura test) assay. In addition,
their anti-tumor effects were also observed in the xenograft nude mice models agianst 3LL cell lines.

Soonkiwhajungtang may only mimic direct anti-tumor effects against 3LL cell lines, but signs of worsening induced by
implantation of tumor cell lines generally decreased, while the total WBC and lymphocyte numbers increased. Therefore,
experimentation suggests that Soonkiwhajungtang extracts reduced the critical toxicity of doxorubicin, and that
Soonkiwhajungtang extracts have favorable synergic effects when combined with doxorubicin.
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Table 1. Composition of “Soonkiwhajungtang’ used in this

study
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Citri Pencmplum 6

Cyperi Rhizoma 6

Gardeniae Fructus 6

Poria 4

Pinelliae Rhizoma 4

Atractylodis Macrocephalue Rhizoma 4

Coptidis Rhizoma 3

Aurantii lmmaturus Fructus 3

Massa Medicata Fermentata 2

Amonii Fructus 2

Glyeyrrhizae Radix 2

4 Zingiberis Rhizoma Recens 6

Total 48g
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4+ : Very severe degrees
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Table 2.1C, ICs» and IC» against Murine Rectum Carcinoma(Colon-26) after doxorubicin, Soonkiwhajungtang and their

concomitant treatment
Group ID IC (ug/ml) 1Cso (ug/ml) ICw (ug/ml)
Doxo 0.037+0.011 0.082+0.007 1.452+0.579
SKWJ > 100.000 > 100.00 > 100.00
Mix50 0.024+0.010 0.052£0.016%* 0.5524£0.367+*
Mix100 0.0100.001** 0.02510.007** 0.117 £0.060%*
Mix200 0.008 +0.002** 0.016+0.008** 0.115+0.074%*
Values are Mean 8D, ** : p<{).01 compared to that of Doxo by M-W test
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Table 3. Changes of body weight after doxorubicin, Soonkiwhajungtang and their concomitant treatment in Colon-26-implanted

Mouse Model
Group ID Control Doxo SKWJ Mix50 Mix 100
Day (» 23.10:£1.15 23.14+1.62 23.28+1.36 22.66+1.78 23.26+1.58
Day 7 22.0441.27 22.14%+1.38 23424164 24.26+1.18%# 24.56+1.28*/#
Day 14 21.76+1.42 21.72+1.59 2430+ 1.52%M  2512+091#%H 26.20+1.90*#
Day 21 21.66£1.56 22.3240.67 2472+ 1.74%# 2590+ 1.26% 4 2798 +2 63 %4
Day 27 20.82+0.76 23.92+1.06** 24984 1.36%F 2776112504858 30,123,003
Day 28" 1994+1.16 22741+ 1.65% 22.70+1.20* 25.78+0.90* 488 2774472 5338

Values are Mean+SD (g), Day : days after treatment of test materials, a) : Day at initial dosing: b) Day at sacrifice after about |8hws of fasting. * : p<0.05
compared to that of Control, ** : p<0.01 compured to that of Control. #: p<0.05 compared to that of Doxo. ##: p<0.01 compared to that of Doxo, § : p<0.05

compared to that of SKWIJ, $8 : p<0.01 compared to that of SKWJ

Table 4. Changes of body weight gains after doxorubicin, Sconkiwhajungtang and their concomitant treatment in Colon-26-

implanted Mouse Model

Group ID Control Doxo SKWIJ Mix50 Mix 100

Day 0-7 -1.06+£1.09 -1.00+£0.80 0.14£0.67# 1.60+1.22%+# 1.30+0.83##%
Day 7-14 -0.28+0.74 -042+0.89 0.88+0.77%# 0.86+0.72%# .64 +£0.79%#
Day 14-21 -0.10£ 1.1 0.60+0.94 0424+0.89 0.78+£0.86 1.78+1.24*
Day 21-27 -0.84+1.27 1.60-+0.67* 0.26+0.45## 1.86+0.94*3% 2.14+1.78*
Total” -3.16+1.68 -040+£2.17 (.58 £0.82* 3.124£2.55%5% 4.48+2.41%+43

Values are Mean+SD (g), Day : days afier treatment of test materials, a) : Day at initial dosing; b) Day at sacrifice after about 18hrs of fasting, * : p<0.05
compared to that of Control, ** : p<0.01 compared to that of Control. # : p<0.05 compared to that of Doxo, ## : p<0.01 compared to that of Doxo, $ : p<0.05

compared to that of SKWIJ, $3 : p<0.01 compared to that of SKWJ
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Table 5. Changes of food consumption after doxorubicin, Saonkiwhajungtang and their concomitant treatment in Colon-26-

implanted Mouse Model

Group ID Control Doxo SKWJ Mix50 Mix100
Day 7 2424091 2.3640.50 3.52+£0.50"# 3.94 02184 44210454+ #3
Day 14 1.80+0.62 1.84+0.46 4.00-£0.85%## 4.02+0.27%0M 50240464k H
Day 21 1.70+£045 1.64+0.48 3.52£0.4805 M 40410704048 5 [§+(0.96*+#S
Day 27 1.86+0.35 1.66::040 330103400 3.30£0.72%# 5.661+0.55%: M55
Total” 7781116 7.50+0.91 14.34+ | 6444 15304 1.29%# 2028 1| Q9+ #.55

Values are Mean SD (g). Day : days after treatment of test materials. a) : Sum of food consumption during 4 times, * : p<0.05 compared to that of Control.
#*: p<0.01 compared to that of Control. # : p<0.05 compared to that of Doxo, ## : p<0.01 compared to that of Doxe, § : p<0.05 compared to that of SKWJ. §§ :

p<0.01 compared 1o that of SKWJ

Table 6. Clinical signs observed after doxorubicin, Soonkiwhajungtang and their concomitant treatment in Colon-26-implanted

Mouse Model
Group ID Control Doxo SKWIJ Mix50 Mix10
No of animala) S 5 5 5 5
Normal 0 0 0 1 |
%" 0 0 0 20 20
Ataxia 5 5 1 4 4
% 100 100 20 80 80
Severity* 4+ 2+ 2+ 2+ 1+
Dehydration 5 5 4 3 2
%o 100 100 80 60 40
Severity 3+ 34+ 2+ 2+ 1+
Anorexia 5 5 2 2 1
% 100 100 40 40 20
Severity 4+ 3+ I+ 1+ {+

a) Total numbers of animal observed, b) Percentage vs total observed animal numbers, ¢) Severity of Clinical signs divided in to 5 categories
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Table 7. Changes of relative tumor weight and inhibition
rate after doxorubicin, Soonkiwhajungtang and
their concomitant treatment in Colon-26-implanted

Table 8. Changes of tumor volume and inhibition rate after
doxorubicin, Soonkiwhajungtang and their
concomitant treatment in Colon-26- implanted

Mouse Model Mouse Modet
Group ID Relative weight® Inhibition rate" Group ID Tumor volume ()" Inhibition rate”
Control 771 £ 232 Not Calculated Control 1579.25 + 304.93 Not Calculated
Doxo 3.02 & 0.49** 5752 + 16.02 Doxo 994.12 £+ 112.24%* 35.19 £ 1461
SKWIJ 7.57 & 2.54% -3.34 + 38.25% SKWJ 1639.59 + 409.35# -9.33 + 4094
MixS50 1.88 + 0.28++#5% 7344 + 10.26% Mix50 650.17 + 93.55++#5% 5837 + 532455
Mix100 1.27 £+ 0.18*+#58 8242 + 4.63#3% Mix100 44239 1 9845%+##35 7120 + 8.25#3%

Values are Mean+SD (%), a) Relative tumor weights (%) = (wet tumor
weight/body weight at sacrifice) X 100, b) Inhibition rate (%) = (1~ (tumor
relative ‘weight of test material treated-groups / tumor relative weight of
control) } x 100, * : p<0.05 compared to that of Control, ** : p<0.01
compared to that of Control, #: p<0.05 compared to that of Doxo, ## :
p<0.01 compared to that of Doxo, $ : p<0.05 compared to that of SKWJ, $$
: p<0.01 compared to that of SKWJ

9. ulp4o| HE}

Colon-262 °]4&g dl=%F, DoxoZ, SKWIE,
Mix507, Mix10079| A8 =EEE o9 m F &
File dat9 F4E Doxoro A tiZgd H]
3 e A2E JERA 2, SKWIF A =
27 2 Doxoidl Hj&] F33UA F718kh
Mix502 % Mix100F )& HEF, Doxor &
SKWIol| 13l Z4z} f-2] 4 Al F7181 5 cHTable 9).
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Values are Mean+SD (mn' or %), a) : Wet tumor volume (m) = 1/2 xa
Xb2 {a : long axis {mm); b: short axis {(mm)]. b) : Inhibition rate (%) = {1-
(tumor wet volume of test material treated-groups / tumor wet volume of
control) } X 100, * : p<0.05 compared to that of Control, ** : p<0.0t
compared to that of Control, # : p<0.05 compared to that of Doxo, ## :
p<0.01 compared to that of Doxo, $ : p<0.05 compared to that of SKWIJ, $$
: p<0.01 compared to that of SKWJ
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Table 9. Changes of tumor volume and inhibition rate after
doxorubicin, Soonkiwhajungtang and their
concomitant treatment in Colon-26- implanted

Mouse Model
Group ID Total WBC number®  Lymphocyte number™
Control 4.80 + 148 11.20 £ 1.79
Doxo 172 £ 0.94* 6.00 £ 1.0C**
SKWIJ 6.80 £ 0.84%# 15.00 £ 2.55%#
Mix50 840 + 1.14%##3 19.00 + 2.12%+##3
Mix100 9.80 & 1.64%##% 21.60 + 2.3Q#kM3

Vatues are Mean+SD, a) : Total white blood cell number ( X 103/mm), b)
: Number of lymphocytes in Lm* of blood smear samples, * : p<0.05
compared to that of Control, ** : p<(.0l compared to that of Control, #:
p<0.05 compared to that of Doxo, ## : p<0.01 compared to that of Doxo, $ :
p<0.05 compared to that of SKWJ, $$ : p<0.01 compared to that of SKWJ
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